Absolute Quantification of RNA Molecules Using Fluorescence Correlation Spectroscopy with Certified Reference Materials.
The accuracy and precision of quantification values of biomolecules, such as nucleic acids, are critical for the reliability of biomedical research and clinical examinations. To obtain an accurate quantitative value, it is necessary to use a measurement standard that has the same sequence and length as the target gene. The absence of an appropriate measurement standard leads to uncertain results. The development of a wide variety of different kinds of measurement standards, which have different sequences and lengths, is time-consuming and troublesome. We employed fluorescence correlation spectroscopy (FCS), which can be used to count the molecular number (absolute concentration) regardless of the molecular size and shape, without a standard curve. The confocal volume (i.e., the volume of excitation laser focus) of the FCS system was calibrated by measuring the primary standard of the fluorescent material. Furthermore, we investigated how to avoid artifacts originating from systematic aberrations or sample conditions. We validated the RNA concentration obtained from our FCS measurements using another primary standard RNA solution as a sample. Here, we describe an FCS calibration procedure with fluorescein solution standard reference material (SRM) 1932 as a primary standard and cross-validation of FCS values using RNA solutions certified reference material (CRM) 6204-a. The established method was applied to determine the concentrations of RNA samples that can be used as a laboratory working standards. The FCS method with a characterized SRM and CRM should serve as a universal method for absolute quantification of the number of biomolecules.